Valproic acid induced differentiation and potentiated efficacy of taxol and nanotaxol for controlling growth of human glioblastoma LN18 and T98G cells.
Glioblastoma shows poor response to current therapies and warrants new therapeutic strategies. We examined the efficacy of combination of valproic acid (VPA) and taxol (TX) or nanotaxol (NTX) in human glioblastoma LN18 and T98G cell lines. Cell differentiation was manifested in changes in morphological features and biochemical markers. Cell growth was controlled with down regulation of vascular endothelial growth factor (VEGF), epidermal growth factor receptor (EGFR), nuclear factor-kappa B (NF-κB), phospho-Akt (p-Akt), and multi-drug resistance (MDR) marker, indicating suppression of angiogenic, survival, and multi-drug resistance pathways. Cell cycle analysis showed that combination therapy (VPA and TX or NTX) increased the apoptotic sub G1 population and apoptosis was further confirmed by Annexin V-FITC/PI binding assay and scanning electron microscopy. Combination therapy caused activation of caspase-8 and cleavage of Bid to tBid and increased Bax:Bcl-2 ratio and mitochondrial release of cytochrome c and apoptosis-inducing factor (AIF). Upregulation of calpain and caspases (caspase-9 and caspase-3) and substrate degradation were also detected in course of apoptosis. The combination of VPA and NTX most effectively controlled the growth of LN18 and T98G cells. Therefore, this combination of drugs can be used as an effective treatment for controlling growth of human glioblastoma cells.